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Lftbjco 43 J*j* (( IhlA JuSj Js>cj oLlSOl j^a«i j^Jaj 

‘ ** Ha /3 •■> 11 iUwli ^JL 










Science tools 



(iijJfc - - (^'y) <1)U liSbfc A^l jia «ll ^loLl jli J jJajf» ^Lp 

4ol (• J ^ .vw^P ^jLJI I t j^J I *-, ■*■ A ] T ^ 

<ol^^*i/l obi l.yg.)J A-> JkJ (1)15 j . 4^iw\Jl Aia>*^taJl ^OaJo jlS' Aj! cLLoJ»P 

l)U)) l«A>- A^^oJi <U^L«Jl 

Lo«P j^sXS^J 0^3 ^*Sl ^ T * « /? ^ 1 L— ^ I 2*0 ^ls A*S\J Cl— <> ^S b»»^^^*w^Jl 

j*Sl jOj pLJu VI ,J-*->- oL^jlp ^j&Ij . J^3 aAp oJlS 

.5 3 0 0 ^1 y>- 

b <wJ^Sw»j j^sx>Ji ^»IJj>&1wa»Ij ((iJ j^;.gJ ob)) <. gJLiSI 

(Jjl (jb JjLl .f^bJl ^3 ^^vv J 4®<is3jJl A*2»xJl oLol^Jb -J 




Jjl K^ j ^IoU jU j^laJl)) (1)1^ 

oL)^5w» j jjC^o ^ ( j^sJ» 

. |JL>- 4jj3 


.<jj£>tJ> A*>- O Lob J^UsVl ^lp 


tlilj JjJJaj j^bJl 03 jJl 

Oloj jt-^l ®AjL$jJl A^>J| oblSGl» 

l)U)) ■ > <LoSl Jl5 j . Aj obis' j\ 

Oli)> ^lla^lj .U^SsJl Uajl J 

toJo Jj>Jl A-wo-bJl obVl oJi^j ftiij j««0 J 

(Jiy> COlOlSo (1)1 c(<w^ w*» J jSwJl) 

. bbo o Jo Jj>- 








(JbJI 


jJUJI IJu 

^1 ykj 4£-U Jljj&l 

J jS\*A ^jA 0^3 


Scientific enquiry 

& 

xj <uSsJ cli UJlp ftil o Ld )> 

^oj>- ^ *Ul*Jl ^ Jl>c1wwo . JawaJL ^Jlp ^1 JJU <UJalA ioj jlaj 
I^Lwo-lxJi Adj^laJl o Aa 1 j^Sjj . ^o A < J l cU>tJ! ^Jl*J| *L>-jl 


^uilL Oj-«j-2j p~kj .<Ax>«Jl ^3 oL>^Sw>j^5wJl oij^l .j*JL*Jl aAl»I C^ 3 — ^ 

^jp ojLp 4-w^ J tjlj-wn ^^Ip A>U-Vl AjI O^Aaj Up 


. o j Uj>- I j+fiH 


^Ip ^ USsJ 1 1 Aa ^3 jS' ^ >,:J • J 2 

jL^I 


.AtaVl j c J^^jJlj c J j^^?>tJI — 3 
.^jUJI aU^I “4 



<* — tl 


1 rzf* ”5 

oljJa>J j^^pLjI *UjI ajiU>c-<JI jujlxJI f'U-UJl ^JL?-cX^vj 

^-<LA A3 JjjJ C^S (1)| ^^iJl Jj^j2j (1)1 ciAJp U^J>o .^yJUJl U-^>sJl 

?UJlp o j5j 


£» J*** 

.i^-Ul iJlS^JI f-^' C 4 uSK* tS js^' 

dy+^\ ^UUI .oJU^Jl bj*sti Cj* <jl 

^UJI ^ oU’SlI • dtUS' \y^i ol i-j!>UaJl oU^USjIj^j^Lp 

5 .y+JI OU^/1 £SU*J 41-40 olw J6\ - Jj^' 


Top TIP 


J*U> 




Observation 


*L*il oIj^VI ^LqJV ^ 5^ StaVl 

l ^*jj .4-^JjJI Ji^l JiUJ SjLSjJI iiip-^Jli cjLuJl j -Lgj iSLwo^l j 

.ibVI SJL ji? L^jj .cLL»I ^>- ^(jj>eX<^lj Si (Ali^-^^LaJl) 

Measuring :^L£ll 


ul ^ ^LJij Si J j 4_LL?-*yuJl ^ip f-LJjVl ^Li iSjpLvo 
oi jL^j U^jI ( j-oL>jI ^Lp ( j«*)Lij|j j^J ,a>v^s>k^ dijUa^-^ 0 

Lit ^jiaj La 0j£o V A? ki-ptJl oULp ^ (jlSLo^/l jji oL^LiJl pLJuJI 
i^h^~ La Sjjj ^Ip ( j-^LHil UwXpLmJ JJl3 . ULs. 3 (jLs»-Vl ^j* 2 -*-* ^ 

^j-a Lo^S LaJJP tcJllaJl ^^LpJ .^Sl 

.pU-JI ^3 LJlp Oj^j LaJ^P LaJ>sJ>“ ^Jb3l jJu£j ^a *La~wvJi ^JjLij JfiL>-) 

^1 ji Jj*j ^^Ip SSj^^j OjJa^^j 4^ jP <ulp jJuj U ^Jla ^cLJL CUai li| tiLSD 
. IctUS .s^-l j j j5o ; < ^-pUjj'yi tAS* Jcp 






Improving observations :u\Ja>^Ui\ 

fjS! . ^LiJl ^^Ip *U~UJl fj ; I <wJUJi olj^Vl JLpLvJ 
jjj-cill ol olj^lj coLjSwJjJIj toL^Swj j 5 w>Jl 

jjXiJl Ol j-w«lS^ C-w£> jtJ *Ajl 3 4 JlloJl Ju*-vn ^lp J . Aii>-^>LJl ^ip pLJUJI OjJii O^Lj^j 

• 4 -Jj to ^ip ^c>- 

.AjJiiJi iJLp *t>-jl ^3 P'LJLjJI 

Jio Aia^ ^ Jl ^\jJ>zl^[3 .cLUjS 4\a**«*i olj.il 0 

^y> {J , jil ( j£j jtJ oLx J ^j ((£] j^JoJ jli)) iJb Jij ^j^>o 3 j^SUl 

.jJL <*S ^-w*»<m>JI 3 ^5toJl <o.A*J! 



ojjuco 




t>° 0 s1 .J~^liJi U5b *y ... 

^ vU .1 .>JI ^ U, .ouu,, OL^J, 


l^ilj Jjl> 

TRY IT! 



AW? 



f'jt. 


’*Su 



Keeping good records 


<Ue>- 


►* 1 j-* c 5 ’^' I ^bu 4 jJj -U>Jl 

^laXw%j j*-£>sjbj Jws>s^vJu ^ f'L^Wt ^jJL> . ^jJl «^j>eJl ^Lp ^^-Vl oJ-pL^«j tiJ-L*P 
Jju V| 2^lnll Oj ^>-Vl Jujjj ^ .gjbcJl ^Lp (J j,*,^?>JIj ( j-^ J^bll j j^jjL>cj oIp| l)j j >-\ *L*1p 

.iljLo-o 4jj^iSI o^LpI ^s3 01 


JJ~*2 J> t ^lij . CU5 Jj ol ^olSbll ^1 j^>-i Jw-3 ®ii jli)) ^Ip 

.IaTj ^1 *LJo VI ^.yaj^.1 L l^i to J^- o!)U^j . LaTj 

JS\ 4jLx$o ^U j otJu-*J 4 jI is^JT o^U^j L^l fli j 

Ji j . jJb>tJVl *lo»L*J! {j* ipL^ iiJj^Jl <uSCLJI a-sjcojsxJI 5 00 ^ 

.0 j j^Vl *L*Jl*Ji L^JLp ^JiaJ l^JL>e>» ^ oLUa>*j| JaJj^Jl i^cgj>Jt O jJLj 



jj> p-U-UJi |»ii 

jjJaJl tiJ-L <%*** j . 4A+3J> 

-da^ljj p1 j *±>- <W^f ^-*J! 



Recording details 


f- Lo | L *1 | * - * 

iJ-fc • *L*Jl C^>bj 

Jia oUl JlLP IJLjLo 
lJ! j>- 


{y> .Lg-^o ^^xJl Ol jia>Jl JjwU (1)1 dx>*J aJwO_P (_£ C^S* li| dXJlP 



t- * * * 

U^lSl . 4 j ^ J- 5 j C^>o ^$1 ^j-p olli^“*}L« ^iSl . oL^-| ^ JJ i'bfjl — 1 


.dJjij J^a d-US ^3 L*j t(dUij>^ ^ip ^>^>-^1 <1) (1)1 L£> <_^0 dllw? ^3 

c-is^ jJ 1^>-Ii5>cj ^1 idli dJLIS ^ Uj td^xJl dJbda>- <^S\ — 2 

. diju d ? ji jLi^L ^ i^tLS* 


di-ta ^3 L<>j cdL 4 ^?L?tJ! 4*JL»p ^ ^aj (— a dT ^>e-^ 3 

(1)1 O^cJj . 4j C^o-3 La dJj*>L^^> I jjL ( j^j JS* (1)1 . dJbLuLi 

I3L>jpI Jg r ^iL dL *w?L>dl d^Jl <JUp jl ^1 p I 




ijLl>-l 4jj^>d 0-L*->- d$" jSlSI .dilLo J-^JJ dJjl jS"j^a ^JLp 


wLw*- ^Jl p'^dJl IjlpU ^ 1 p ^Li>cJI 13 *a>t^o 

dl>dLo o-^cd! <lA-o-p kXp| .( ojL>)w>- 1 j (^dJl 

• Jj-^r jf (v—j £y*y 

S 4^*^>w^ d-Lud? ^3 oJlS* Jj& titaVl ^^Jlp tabjpl ?dJLL^d ^ l U —4 

?iijb jJI ^ ^Ujl it J dUlbJ ^ J*Ut it cJi^ Jj* 

U Yld^ L>-L^Jwa O dUI Jjfc .d^>^JI aAojP — 5 

. ^ jl 4 j^>«jJ| ^jS il jlalwo'^l i Jjk ?L^jI AlJl>J (_^ JlJI 
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Tools for observing Wlutjai 


oijpSn jvai < j-o obJI fli *LJbj| ^JJ>CL~*j 

Lo-A o*-\j»A^* k »A < ^Ixil 

.oI^mJIj t^y>dllj <,k^S\j£]\j <J y>- ii j*j9 jS^wsiiil jj^^LaJl 

^ y A j» iSj^^ bjj-J d*b Ill 

.( jS\ j J-J L^ix^j) *bJt»^ll 1 oLwowXp 

Lenses zuLUall 

.LgJ*>b>- jUl Jl ^^>0 ^ j-2j isbLl obs \y0 <l*Ja3 ojL_P <L*>JlxJl 

Ja>- ^^3 <olp * /2 ] 1 j^wJ »/? 1 1 f-b^ejl ^O-wJ 

*lj-*?l jl 4jjlkj ^y b o j^aJl Jy 5 IdJilws LpL*J^ O-b^-^ Ji 0 j& (1)1 

j^l (.q j+£a 4^Jj*J ^jjuJl ^Ja^Jb bcdVl ^Jlla^aj UJlP .ojL^J lyUI 

4x^a>V 1 ^*ydj Llb^.^P d-Lb LodlP^ tL^_ftL>cj| 

• iAj 2_! • ^3 ly) 1 4»bp Lq«/ 0 P'b«ok> % y 1 ^xj>sj 


oiwJUil jA> 
,*j+a . M ( ( Js^) j^Sj 




<Uj 
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* ^ 

^jA ^ w\j A-OJ jJL> Llj^>J OL^Sw^ixll ^jrh-XJ jX^oSj . JgflQ 0 Jj>“l 4-w*JwUu CJ J^XJ LqwO jJ&J jS\ ^j-^X*-oJLP 

^ 1 lj^ ^ A.w^i^JJ L^-4 ' I i^^jj l» ^L t-AJwi-^Jl ol oil j ^JJ Ct° . ci^L^kA^J i 

•*y 

^!iA>c^wi^I n ^i . J « - -->~i j) C^j/SaO a LgJ Oj^^a 4 _^>JwLp ^j-P 4»^j Jl*J 1 

^Lp <o^>-j^>Ji ^JLijJl olj^lLJl Jju s <uj 

^-3 ^-» <>fl««P J yA 5) j fJ^ZuA 1 2 J-*J 4-^d»*Jl di *.+ A i .0 J>K^P 

■ U^JJi <j j J^i ol <Jj Ur^ s^jtp ^ JL ^| 

4Ja>-^LJ 0 jKj^va 

J-^UJ ij^i>Vi 

lUvaJI 
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.«t <rj ^ liy Ula^l ^ .*— a* o* h^ '-?£ 

j^. ^ <di^ j l$ii^- 'iAw'i £** •'-^*^ : ' dr 4 JiiWi Jjl> 

. jL ^NI ^ ^ ^ Adi -cM TRY IT! 






Microscopes 

j . <Ljj j5w>Jl (_^Lp 

# f 

C-jL^mLp 1 {^s^J ^<*Jl Cx* Cjd^^ ® fc ^’ b>J 

oU J jXSvJ^I ^ j-flj j *^dJJ j*«Jl ^bj j^J^M Cx* jb-* <3^b 

.-XpL-wJ L^l5\J aJLp <Lj^ I Cl^b^aSb^^^Swd 1 .<U^LtJi ^ip O J JIV? H 

.oL**j ^ut)l JiU *bbdJ <LXa^> pLJM 4 jjj (J^ *b*J»*J! 


Microscopes in school 


t j L*^>Ax 3 1^ & j^**jQ J 1 ^ ^ 1 ^>-Xp x ^wj 


^a ^oblJl ^ j-yiJ 1 J^5b olxiix>^a (jll^owlp ^ jjSj .oUjj^J^M J 
. ^*5” I ^*A*j l<-^ij) c)b y* o ^ - bi u ( - £*-bl 

yS aJI^ jjiai<Jl cu?xj Si jA ob^SwjjSwJl { j^^ a pS>c^i 


-I jg a ^y^r y* *y^* iS ^y***-* 3 p y^tS\ 


j^&vA 1 J-A 

^LjLva ; Jau^ 

l tL n ^ /3 1 L 



il ^0*<i A 


i^JLP 


p y*P jJL/ 2-0 


oJlpLs 
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JbJLuJl ^5 


Jj^AJl J^wbcJl ijJlJL j 


4_v2JwO 


UkS 4 J 1 <y £fy. a Cr^' JdJiJjb- 

^ ^ J^Uil v~t u .'M i dL^!Aj TRY IT! 


.Uj~& p> 


How to use a microscope = Ju=> 

J^>o Ow«i ISJ .oL^>jyi IJjI 'y t L oJLp — 1 

.5i^j 4^o 

.ciLi^!>L]| jl £-lp“jJl ( ^a 4>cjj-J* ^1 p ~ ^ 

♦ dixplJ a^ l jdi dLl*P CU*ij wAi O j5o jl Jj*j c<L-tjJl*Jl C^>o t j^_>c*Jt 4^a^o 

f? 

jlS^ jj .Sfjl o y> oL*Jj*JI Jil —3 

^JSU ^ 4*^ wIp ^yi jS\ dL jJ 

^Js* jSj .^asS/l ^ S ,jS oLoJlJI v 1 


I ^jJzJLc ^IJj>*^oIj 4j>cj jjJi 

^ p, 

^ Uw*!j jt-^>«-ll ol 

4jj->o ctLSv^j cij j^J>wO s j£ Ja^y? “4 | 
ojIjjU j*i . ^LpI S j 5 oli 4 a^< Jlp 
.^>c-saJI ^ o ^ aJI oIS 

.4>cjj^Jl 4 ouJ-*J| Ja-*^2j Nl J5^1 j 

j*ji C-^L-*J JljJI oJLgJ j 
. JaJb JJ^sjJl JjJ^xJl 

oLm*j J^jOLjSw) J jSw>J ! ^JloJo V 

oLjj5wj^5wJ| cLUj ^ < ozS^l . o j£ I 

.ojjJl J a^j 4*auJl 


43Jb oLj5wj ^5wd! 


.OteLJjrf 
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Measurement ^L2JI 




OJl t j>-\ OjlioJ jl 4 jL^>-Ij 

.o! ^>t-oJi ji jl oLyiJ IJ^jjI 4-^LJL 

^ ^A J LowAJsP . (_£.-La J)l <r 0^)J) ^‘-^-^° j\ 

oL-Li c^Lvi^l ojl j>- jl <.4li£li j\ j\ t J jJaJl jl 

dkS3 .oU-^Ul j] tOU J>zi I jl col jlUl jl cjlla^l jl j£* 

dLLloi' I ^j-a ^L^Jl 

. JliJl ^Js> 3jji\ 


Measurement in investigations:u^uJt 4liUJU^ ^ 


^Jj>x^j (JlfSj .^$j>*J L-P i2Jo o j j-s£> ^ flijVl 

^1 LLw>tJl aJUjP ^3 <Si]lj 0 J *loA*Jl .oL-*jLaJI CU>«Jl 



. LoJ L>^iJ lj |%«Lp ijj^ A^Xr^P ^1 0 ^ JC>V^A^J 

.^i^bJwj i&ji jSo jjo aj^j <s\ *y 


jliJVl jULa ^£j2p*j 

^jA 4u>Jn]| ^j-*4J j^Xp 

u^f -JsUJl 


1 


.l)L>-l b-P 


m 




cpLm^I ^j^LaJ ^^E^sJl 

^JiLa 

. h.^glb cU jJl 



Standardized measurements ^LuuJiuULili 

+*r+ ** #« 

jj5o d)l <w*>o JjJs> LS <Lijj dblJLa ^|jj>ci^lj JjU>- 

yJlSC<Jl 1 y * IS jJ J^oaJ! l-j^AJp ^ p dUUL* 

^j-vsiXj ^ y- L-ik>o d)f ySlo^Jl y* tdi!i ViiUJ \^j 6 3jj ^JLL^ 3 

• i-Aj>C^wva*^J I <U3j^J| C^L> l .«.V i .^J 1 ^hXp* 

0^^-> C^Lv**L*9) 4 jj L v ^ o oLajLa] Oy>-ll>fc^ Lb I oj) y* ^vUJJ y*»b 

(^1 *Lo-!l y« SJjLs 4J3jkL 0 (jlS" tdUS J^3 . (^JbllaXa L^iS* 

L^Ap j^jI yJl <y>SsJl j SJbUl 4 ji*X<>* 9 o'yi bl ^ i ^jJ 4jL*JL« 

•o-UIJS 


. W*i ^>1 ci > JlJv^' «y ^ Jl t!> J >>* 

CJtfj .J^ J i jt J \ f Wil ^> ^ iiUJ ' v/“ 

JS' ,j JjWl c~~J *'j=r'u^ -f^ ^ ‘f ^ 1 

. JS'Li* <_/ il» ^ ‘•ty 2 ^’ 


$( 4 Ll»(> 

DID YOU KNOW? 
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The metric system 

^U! <uJbc>c-« <uJajl J j^j&z ^S'U'yi ^UJI ^ ^Ul jlS 

^S*L>. ^»Lp 200 y- jix-o ((o O jJLjIj® olS* .J 5 *ULo ^\ <JiJS i£$\j 


jljj^U 4ji\i> vjo UJij j LJ ji y* cjl*l?UL*Ji y ^hJl olSj 

. JbJj>- ^UiJ i>-lx>c _* L*J j3 jl j jA& .oLoLiilj 



J^iiaj .Ajij* J^olxJl U y$A* OjSo f'UJLxJl y& l) jJjU 4 — 

d-3^Jl l y ^JL*Jl <tajj>tivvo ^iS j-^-^ ^UiJl) I ^JJl ^UiJl Jl* 

4§J j\ c^^JLjJI ^UiJl (^5 ^Uai!l y* J5wJl ytj 

y& *UL*Jl .1 9 6 0 ^»Lp aI^S'U ^JL*Jl <ljlo ^ (^^31 

^UaJi jl5s^j 


Units of length :j^ai\u\j* 


^1p yjl*3\ j»UaJl y 

^Ul oJl>- jJl .o j^xJl oLipL^ 

w j} + ip i y^ 100 /l ^^v*> 4 j^L i? «««* > 

4 ^L<*-JX« ^1 lP ^^i-LwO® 4j^U 

4 jl* ^1 t(^L 5 )) 4 _i*S>l . jXoJl ^ 1 0 0 0 / 1 
J I jlo 1 X 1 0 0 0 jJbj 4 jXo jJLS* ^lp J-y2>0 J 

1000 


j i jJL»U pUai ,XpL* 

p-LoUl ^ ^i<Jl o jjU 
^l*J! pistil y 


Units of mass 


L^oLat SfoUl 1 .j»lj>Jl ^ ib^Jl ^jULS i^LuVl SJb- jJ| 

c5jLJ LoyL> j>Jl ikS* 1 0 00 ^j'LvJ l jA\ j>- jLS ^Js> Juvs>ej j 

p'k^'yi La I ^ I kA^t^** I ^L*.***.^ > 4«s^L>sJi 4_kSCl I 

.(^1 ^>JI fj* lOOO/l) ^^3 ^ j-«Jl *ljJt!i i^S JiU 2 jJ L> 


Units of volume :|M*ltula>j 

.jiUl 1 0 0 0 / 1 . ^dJl 4^»^uLwj'yi OkX>- ^Ji 

^lwLsk>Jl 4jL*Xa P-^J*o l g ^JLLs^lII 0>i 

.(3jt-^) iw-v^SUJl 

jr^~ f ' • • ~Jl> j|J«*Jl ( j-vw4J jfi> 


i j^wvvwwU 1 0 J t JjiaJl ^ ol ^1*00 1 0 ll*Sk> jX5 S^wn *Lp jJl ^jLvj 

1 0 0 0 IwLa^ 10j ^ 

1 C 1 ^ j3 ^w^-*-*-*-'-** 1 . LkX^La ^ .k^SvOiJl j *.b>++*** *l I ^ ^ LwvJ^ ‘|_ ■V’ 1 . 3 




<U*SLa oIJj^jj <uk/aJl ^Ij^jJI ^Jo .^Lijj^l ^ jloOO 1 j jjJl ^ 

.<u*5C<dl jka'Vlj <u*^UJl ol jIo-OmJI Jiu 


wsdr 


Length and distance: J^LaJI 

1 1 “ (pwfl) ^Lo^L« 1 0 
(f 1) j** 1 = (^-^) 10 0 

(fS) 1 = (f) ^ 1000 


• 1 ) Jp- 


a^pLOqJI j^ji t jA 
4jV ^uJl ^Ualll ^ 
c ^OJl O-^LspLjla ^Lp ij*** 1 ^* 


Volume :j*»tJI 

1 = LsJ*SL« vlOwA^A) 1 


.(jJ-*) jSJLL* 1 = (3 p-s* jl t j-k^) L—J*£Li jJUwklU*) 1 

(J-) 1 000 -(J) jxl 1 


Mass:3j££aJI 

• (j*^-) ^yr 1 = (<*■*?«<•) 100 0 

.(y*£) Ayr =((^r) ^Ijsr 100 0 


I 

i | 



Using measuring tools j*L2Jlu!jai ^iosumI 


(J jiaJl ^Jalwvj .isLwwwoJl jl (J jJaJl ^*>L3 oLL<*P JJlwj 

^ j^-I . Ja5l jJ* jl jl 

^jJl p^^JLSI uil Jb\ Jb>j JCP jjL^Jl (j* .41* jJLHj Lgya,xjj clSLj cJ ^kJl JlP 

t £ ^uJl ^UiJl cLLIp w-3 jUl Xp o ^LJ I ylj ^ j-Hj 

■fi f, 

.Usb aj *L d*Jl jV 

Measuring volume :(*«&» ^L3 

^1 jjiJi q& SjLp (jtJ>t>Jl) j oL*LS £ j>-\ ^jUxJ ^lipnJ 

t I lj L^3 ^j3 ^Jo . Lo & 4_L*_^*u ^JlSI 

d*UI j^Ja^ V 1 ^1 c^-«Lsi ^jjj| jl ^ i ^Jj1^**JI ^j-*>LJL) 

** * 

^JjL*j .L^l* Ju oUil ^3 j^^ e-L<>»L*Jl ^ i } J IpxlU 

<u^-L>-jJt c taiVt ^j5s^-<Jl j . <] ^j-wJ j^SsJ ^U!! ^-JJLlI 

j i.«.* ».(Q jjJ I j-^ LU4 *^p jd * ^^3 1 ^ «.^I ^^3 

^jA ^ 0 jilw-jl JJ 

d 4*il 



5j| 01 ol olJl j)a,+* i V 1 

. Jjl j~Ji obi Jpl aJl^H oL^SUJ L^jJL) <b- j-uJl ijljia-^^l .^LiU oU*)U LgJ-p 

! ^LoJ jA 4jI jla^l ^ I 

. <LS!j ojUk> jl — 1 
.^i^l ^r.lg**i J-P ~~ ^ 

.oULllI cii^?-l jj c~>^ Uj^l -3 
4jIx*j JjLJI —4 
^JaL*^ jl^ww« illlP-j ^LSJl I j3l — 5 
.ej^UJI JsUI 


^51 ^UJI *J&?\ ^ u 

^ywt»b>x)l i*LLba$ ^5 ^»Ap«Jwws«j 


50 : 1 

mi fn 20°c 
aoml 5 q 
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Measuring mass and weight ^ij ajc^tt 

yo ^Jb K^JLxSnJI^ ^|jL>tlwolj <U^LS U J J ya Ijdi <wsX^3l LoJj 

. IpI ji y I (o^LJl) . <u$ o^y>-yftJ( o^Ul 4-b^) . ®0j ^1® 

t j^X> ^ J toLo £jA ^J^SLQ CJlj .<oL« yp OjLp d>ljL*Jl^ JSl j-wJlj 4*i 1 1 ^1 

J j2j iJjcicS y* JJUbi LSI yj- jl5 5 0 o*l jiJl cJlS* o| .yjl y> ^^Lp cLlJU vital* 

.ol^« JS* y IgJU- ^1 p JJi> taSOl j'y (1 )jj y» taS* *tal*Jl 

wLqj^xj oJ jJI y^J . LgJ L>- ^Ip JJi> *— 5^-^. t j^jiil d^-ta jJ 

L^l .L^jfeL>d UjJl^tJ yJI o jill yp SjLp j .iiitaU <tal>=J! 

^1p c^i?j vibli ya • 4-woL>ej ^ouiil ^Ji* ^y ioy>-y$Jl ^ y*-^ I *1-^ VI 

.^yjVl <Lol>- ya i I ioSL>- <1)V viUij . Jil Oy ol ^1 p oljy 

^lp .lidww^- kw-^wAj>Cj *)j ^Aj) 

( j5La| ijLfcj .y>jVi Jia oJdu olyjl 
tojj V-J l$y (1) ^So l3 p- 1 ^y 
iiyjS Cjw^j jJ j . jtfkll ^tadd J 
y* j* ^->*1 y o j5o ^3 j-^ l)lya ^^ip 

^ p, p, 

Uail>cjQ JJaj <1)1 vilili ya .jXva J| 

.aJiSLJI 


^UdiJl it jj jjj jlS* 

. J51 ^Oll ^ 




> 7 . -. ^ rr»?^T 

*-. ■i-’^-.j ■ % '•/>?- 


v Vs *•-• V'v- 





ilj J dUjj JP i}j» Ja-^o Jit dUjj ^ j Jp 

1 I ^ jA p'^^-vji »-L*Jul LIS' iwA^-s^l ^T^j'y 1 <Lo^l>“ 

^ l$JU- JJij *<^5^ (_$l aIx? (1)^1 ( j-*jLJLS j£Sl 3jL)^U OjjJl q* *yjj ^ix^Ji 

• £-*py* c$l 

Balance scales : 


.oI^-s^kJI 1 o»»Xa 1 iA?w^ L> 4 mLa^J| ^aJs^ww j 

l^gjl ciU ol SJ-pUjJI J-Lp ^pial^o .olijl j£« (jlxpjlili <l)lj~<Jl LxiS' <1)1 -ASLj iVjl “1 

.l)IxjjL«i« 


.Sis' ^^JLp iLj> -2 
.<l)LiUj| Jjl jZj (1)1 ^\ ^$^>-^1 4iSU I (oljjt) <-JL*P -3 

.P-^iJi (JjiCwwv .^Jx^Jl ^^>>1 —4 



21 



Measuring temperature 


( yLa jjh j^l) .L° Joj^j J ^ fS^ (j -vs c j2 ^ viJLU Sjl j^>Jl i>-j^ 1 *JJLp 


a ^ L i )) ^l*j ® ji«)) j oj! j>- 


X*J ft j-o ^J)) . Ojl i>-J^ ^UJ obi 


wXw^ pL*Q_L*Jlj I . ^ bhX^P* ( ) ^^2-LiLO^ l.^.< wXaP' ^jj| ^ » wmJ I C Jfl .*. *»*.«■> ) 

.XXoJo U-Up . ojl J > Jl 4 j>-j^ 4 ^>l Jj>tX~o|j 4 jj^j 1 ^3 JjLx J j * .J a~ «■* ,■ > ^1 OwbwXP 

,<uiL*^j| jlxp ,-L^.gjj c 5 j^jVI ^3 ajU t JjLJI 

i^j^^L^olJj>-j)c->lj>“j^jt-^'^ 1 7 42 ^ 1 p« ( jw j Jj I ® ^ U 

^yi 10 0 uxp pL^JI ^J«*j • c,».* >li*y I ki-LL) i^kX>-\ (®jl j^til 

^*»Loip ^l»A>tAAAj| ^jo *^xp tX^>cX>^ (^ 10 0 ) 

.jtJUJl pU- jl ^ ^ £j»uJl 


.o jl y>*. Jl A^p ^LaJ ^h>J ^1 ^jUJl y* JjJ^Jl iSllA 

ol j>» jj (j^ t^LSjVl jSl I ^ ol jX« j-« jd\ 

U?* 23 <5A^' . J^jj J j^l JjL* ^J->cXv^j <L*>jwL<Jl 

. jlo j>s jllI J^b Aj! j£>-I p-Xj li| ^JaJ>- j-ftj 



|«Jl*J! ^JLi 

j^wJl 

? 


»9 




?IJ.wV uUa>}U 

Tips for using themiometers 

C^LJl t _ r — *-SJl J^>y, j£\ (3f £y, 

.^LAJI^yLp jj jj i_3 j^< dUJLi 

L V* J 5 " Ji*d • JsLJl 4«i Xp ^UJ| { \J \ -2 

or^j* ‘jL^-'yi ,jA*j ^ j toJb-l j i>-ji 

^{j j 5 b 

T 

(m0 ^iy J> ^Li) ^ jJb cu5 jj -3 

i ^fT (j| L«1 . d^l ^>*Jl Jt>- 

j^y*^ CoJj^J jl *^Jg Sjl ^>. 

JlJ jiXvvJ 

JjLJI jxS) (jZJij jyyy c*sS jJ -4 

*U^ (llvii 

.cLL-ujJ^ r^a oXpLvwoJI <wJUg| 


U~ <j-"U< 


fjtUii Ja 

DID YOU KNOW? 




- l. ‘ -— f" 

u» ^ U. f laii.| ^ j, JU ^ 

^ ^ ^ ^ * 


Zj^y. Ori 

l jl jsJl S>-jj 
.CsAfjjpj 
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Measuring time : u 2 *)t^U 2 


<s\j C/* J <y* ol^ 400 £-* 

o\ iw^l fj ju oi j& j coLcL^Jl aiJ .SiJjJl l-j jU^J! *l^rj. s jj 


^p cJlS* L^S3 cIpLwo c«j ^ iiLfc jlS .SiJj c^jJi <j-*Laj ^JUJI ^jJL> 


.< 5 J^ 



oVjJuJl ol ® jJlJUj-)) ^jLLxSI L» 

Jw 2 j ojLp JjJcJI .J^:> ^ULL Jajix^cJ 

(JIj f^' (Ji 

(J^*Xo oUL ft J accjI 
. o^x-Ji oLUp ijp <C 5 ^Jl pLJ^JJ 

cj-o^sl oIpL^j Js>Ljc*I j%Jj 

JCs 3 ,ij*X>- ^3 ^uLSJl l ^og^j ^lal^o 

.aJWI ^ yj 


Sj^yaJl 6 -Lft 

. J 4 pL* oJj b^J 


S^’JJ v-r'_r'~'=~ ' „ . f. uU* L£-Ua* ® r* 

„-u „ J ^ 

,u ^ o*^ o' fj* j J ^‘ ^ °]tCL 


SjOujA 

DID YOU KNOW? 
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Stopwatches 


jdl oU-oJt ii jx* Jj jj X&3 . co jJJ ^LS oLJUp i y# JUJl*JI 

oA<J! 5i j*j* jt .4_&bu J^b>- ol yf~ L^i jAlwj 


. dLis oli^ Ap Jojl jSj . Ain! 4 jjLUj jl 

AiOA^L 0 iij j-U J^2il /^SvJ Cjt-v^^o <pLwo jl ipL^vO 03 jJl ^Li ^Jand 

j . cos jJl 0x0 jJl 4 -JL^w<J1 oIpLJ! dJJ j-gJai . (iAUAo apL^) c__is jj <pL^> 

• AP'bwvJi yr^ cJ **^ ^ b? o^J^bwQiil 4_o Ll^JI Ip L*-vJ I 

.0 ji^ln 4^xOj 4_*j UAa ApLwJ ^ I AsnAw^^ I A^i^S" dUl 

. ji-s^Jl S/jl ipLJl -k*-0>i — 1 

. MJjI® ^^Ip Jaitypl *^^2* C-wJ jj *AJl A>jJ Lo Ap -'2 


. Ju jJ LoAP ftc_i3 jj® ^^ip iaAs2>l — 3 



apL*> U ^»A?wA 
^Ji) ndj ijiixj 

(j*«Jl Jl) S >U* j] (jLJl 

. All C.O ^JLJ 




.... 

*. *■ ■! » A ft y' 

r <* m M - 

■ ■ - - ■■ - 



/ y 


Testing heart rates : 

«^la- ...~ '—' a T* '•tS L°Lii >>1 (Ja>sj dLb jl jx-^j Ji 

.cLlj ^*Sj jLi^-'y Lj Js- iJUL/o ipL»< 



yJlj Sk-<VI <>> 


^ p, 

Ub»- cLL-L® JuA . IXZj (1)1 4Jil>Jb 3L>JJ 

.cLLJLj (J y>~ wb^^Jl 43 ^(_£^>cJU dLobi £0-^1 

^><J| Jl«jJLj J^b>o wi-LU ol .cLUlj~u *bb*“^b 

4JU-*J 4Ja>* ^>3 ^ 2 ^ 

^jlp LgijjLi«j ^>*31 JL*j iJlj 1 5 ^JUll oiii ^Js> jji£ 

.L>-lj j L oJj^p ioU 1 5 ^ (wJLill 


LkSoj J5 j ^1p 4-oLS* tills jtfb . cLLj-Ji J^-rJL! o jSi cJ 

^Js? L> ii jj Jai^l . ^bJb c-iL>Jl J>[ JJL^ i^J_bl .^>-^1 

<■ JU0&J* J Up i Jl j>Jl Op-I ^^Ip 5-jSl J-^I 4, «/?<?!! jlji>tJ jJlj 4 jL-^vJ( iiOj ^L/?l 

. — i ^X«w O Jl *Aj^/ . I 

!itaVl j c c J j+sz>*}\ <D 

jl ^ ji>Jl *IjJI 5JU 1 5 SwOj j>-5U 4^1 ji\ cuJ! Njl U*Su« ^^Ip 

.12*3.} cuS* dbl ( j-« oS'bJJ j>~\ o j* ciiJJb J*i .(^ii^oLo Jj>e*» .p-l2Jbu*»Vl 



?{tUj 

DID YOU KNOW? 


. tt lfl r- ^1 i t*- 

tJ J m *u* JUW'J. e* T-* ^ -*£ .1 


^>-1 o y> oL^lJI ^lya^L jti t jpUb dlJlSCo ^ ^ ^>Jb pi 

^-s^j .ipj^j>^<JI ^jIij £p*>-l c J^ 2 xJI diiij p jJ& oxS* o| j ^Sj a^^xx!! 

p-^ j jl <Jj-X>- ^ >Jl C^V-bco ^jbj 

:gfldl 0 *'U^>\ j hi&\ J*U; <i> 

ir° c$' jji J-* ?(-LUiJlxj ^ ^ ^4^ (*J 

^' oU ‘ > ‘ J ' , ^uju^^/tv 

Jijj, Jji^l ( J al _j cUUU OIS ,±^JI i! jjB jJ ' — ' 




.<UjJLX>mJ| <da-iJ*yi JjJaU dL/aJ <)L>tX^i| 5jL>^is> jLi>-'y <QjL>j> 
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^jjjLx^-l 1 ^ (_5® « JLsJl oLj^i) 


2 L$>*d 

1 c5^- 

2^JU 

1 ^U- 


30 

32 

19 

19 

1 v_JU* 

33 

31 

26 

28 

2 i_JU? 

38 

34 

20 

20 

3 t_JU? 

30 

35 

23 

22 

4 v_JUs 

45 

40 

23 

23 

5 eJlk 



5 ^JUs 


2 l_JUs 1 JUs 






Using models 


. (_■ ,..^ 3 iji Olj.1^1 ^ 

£oLJ i)L>-')ll f-U-Uil 

^oLJl jZ*l .d~?*Jl oIIp <j 
Jdd {j* 3jL^ .dills' <UAif- olj^l 

. ^ £ LJl > sJ I ^^^jdil 

.LJbJl 


^k-O’T-A^vd 


j*jl*Jl Ujb 

t4j Jj Jw>"j ^3 SJLaJj^ 

tj ^>yry^^ o' jf'M gj’j^'J 


^SLdl *u.uji ^ 
ij^So (_yJl *Ld*wH L»ljjJ 
^J^abdl Id?- « '. ^ 1 1 t j-® 
U l^dSj •*. .r^V* 

^JlP LoJ j ^SL«j 
jjS^*-®-!! ^ -vdl 

LjbJl 

JiUj 

il . 1 1 W ji 

.dLoJut) ^ij^dS 


0 

jaL?J Jjl jaS' J^jJI ' tt -*dJL _/*dJ diiac>« (1)1 jJ-»J CJl 

Sib dL«di; -kd^d Li ^ jl j^ll CJlS <1)1 <J*L~£j oj\j^j 

(1)1 ^ vlaal t j i_i j./?l l <J <UcJaXd> l» ( JS^ du LSX> .d dla .all (.jjl^jJl j*» 

.Uii jiS^I dJLadL iaL>d 1— i j-- Lij-kl (_jjI^>JI 

Li*-*J ik>- 0 

jjLi .dJbjl J s “l' 5 J^yy £f3 dr° '- < ^-)d ‘»- r *Jwall dr 4 dj^d (-i^ 

.frUJL) ef- j-U-» jUkVl ^L*k oUUifjJ — dUi o° ^d; U>-Sj^j ^1-XkX^l 




<yjiy>o A*Jjl tOUUjp jJ y Lo ^Jj>twJ| iSjLlsM 

4*£j*^j Adlai C-^jly>- ^1 p jip| .iillala <L$ j-s^ <— Jjly>cJ i*Jjl J l^Uljlido 
» ^ |tA^e*v*>* 1^ ^ ^ * m ) ^ ^ Xox *■»> 1 1 ^y*L*3 ^ «iff *,«■<■» ? ‘-.^ 1 ^ 1 1 

litaVl c JytdJlj cj y*a>J! <D 
*1)^1 ( j^ y ^yljJl *UJl y ajjLvJU oLyJSo 4 ^Lj cjUUJp jJI 
. 4Pj^u LgJy»- c^jl yJl <^_Aijj oULJs? jJl d>l y«y> y £-■>/? yj .CU9 yll ( j-ji7 

y25*c3 Ad y? L5^ oULoJ^ ^J| £-n* 2 y . ^wJlo 4iylLs L^jr^>j>- 

.4jy>d3l j j5" . Lgjjl y- d>L>-j3 Jy>e-^J j*Ju j tyl33 5 d*_> ol y* y» yJl 

. <Jj*k>“ y* cli>obj 

JJUj <i> 

aJj>^I . Jil J^JLj yyiSlj A3 jiLJl oULo-U jJl ^ ojl y>Jl oU>-j3 ]g ; ^7 

. (Jjlp C-S yy2j| (jl y 

(s) 


‘Ul^P 

d-J^S" iib-A aJL^p wL^^a> do! 


j\^>^\ IJLa y oUL*i? jJl 
y jyu ! Jwfis .^IJlS^U ^oLoJ 
AaP ^ 4 , 4j fPvlil I?, n,^ J^Jl 

. i-L^^il jjijuil i j& c^jlyeil 



Putting it all together *L£Vl 



d)l JjN colia>->taJJ -bV 


jLp-Vl ^ J^a>J oU jL^Jl JJj>J ^jIp PplS 6 

JjJLvaj ji *1 ^>- <U<JlP (^j>o oUL-P Oj^pxj ^ JJl c->*!>UaJl wILj^j 

<Jw>u ^JJI Lo 5i jjc« dLLp . ^ . ^j>oli) ^Jlp ^tjwa cUvvwJ 




Using scientific enquiry ^ ! J£u«l 

0->rJ c^>=J! ^1 Jj>c^wcL cUS US' dLU 

.P'LwJi'yi O.Ajk ^S'.Jj ^ J^-yg J*' 3 

jillj aU^I £jJs -1 

*> 

L**OwLp’ i^^A> 1 

Lo VJ^J^X.saA) ^Jjb .ULviO . 4**^> ^3 0 jS . ^ d H aI^wOJ) 0 ^voLm4 

. li)l*>- U<*j>iJ ^wsl ^ ?4 j LjJo 
iC^sUt iJUJ - 2 

i^LCw>-l aLx£>-I . dUl^yJ l2^~ i, l.l*>eJ (1)1 *ASIj 




. aJ^VI 3 

Uojjj jyj jS'Ij . 3 Jj>tUI lSjU>-l <oIp|j J^>t^vJj ^IJL jtJ 

.4iJb o I >U 

igjUxlt aJ^VI — 4 

.aJLjIj oU U ^jxll loUUu^l ^Jt ja2j ctlJl UU 

! C^>xJl 4 -UjP — 5 

^JJL*Jl . 4 -wq^aI jlS^f I jJ& t4»JL&.XoJl A~oJ-*Jl 1 ^yA 


,.. i N\ *w 4*'—^' T* 

- * _ u c-U-ij ^S-b y ^ ^ 

6? <jy* L ^ jjjl c#*"* 4 

u 0 xj AS *U*M A** ^ tr* ^ ^ , , 

^ jj\ cjjit ^ulauJ' f u c 




- n - . j. > J*~< SL-J' ‘-r A "^ lf U -> 

,\Sj **S* *j* f* 239000 

^a.^^-^ 385000 ^ 2 


OJ 


Top TIP! 



Using computers .• jj»>4=aJ< 


^jJL ^^Ip *LoJUJi LpJLi^l ^^xJl j*Jip| Jl>-I jj ^* x*j 

Axj .ol« j-L^oJI lIUj ^cJL^jj .oU ^ 2i iij .ob~Jl*iJl y ^^SJl 

aSJj L^i>JL^3j oULJI {j* j-dSsJl ol j j^-^SsJl . oJu Jj>- oL> dUS 

t <Jj^ t*l j-^l c3j^-^ jt I^Ja^ *o 4P j^voj 

d->L^S^ p-bA^J! ^ uA^>x^Lcw . A^wJaP JJbu obi 

. ^j-0 L^JVO^- p_Xj ^xJl oLa jl*^Ji ^ <u^e_*^ 


The Internet :uu>j)Ma£aa^ 


Ju^l jj^Vl cuix^-j SjjS <u<>Ap obi diJ JLS^ cJ jij^fl iSbi 


pJo . I P-b-bJJ 


^ ) b»J 1 ^ ^yg» 1 j^oJ I 

p-U-UJl ^Jalwjj ,^Lp J5* A^wxJUJl 

ob^j^ I d*> Jj>-I J y>- OP-1 ji]| 

^ j> 

»wJjt>ti!l jl j£j dUS *Xju o jjl * la 

(Jjlji (^-iil cb>&Ji iiUs>^l jl 

0»-ApLvwo ♦^jJiAS* 0 . 4*P 

1 (J^ *bl*Jl 

. o J^Jj>- jlSblj «U2lx>^ (3 ^i 5 



s j^-> 

oi<ot 

^l^jl £^P*sJ 



^yJbJl d^Jl 





i|«iau JA 

DID YOU KNOW? 


0ji " “* l -^ 1 ^ «J**y jli. 

^ -MM, .LW, gy ^ cM 

^ ^ - T ^ v *-i- ^ isaj, * 

^ ^ ui ljW l>tj . . 

t u^u, ^ ^ ^ o! ^ dU ^ ^ ^ ^ ^ 

• VjjXIl JJL-j J J. ^ ^ ^ j_^ 0 [ 


Students and computers : ^ u*<ntl 5 ^>ij u^kJt 


^1 . i oJIpLwwoJ <U»,.JaP *L-il dJ I ASCdj jj j^wo^CSl oJ^j>-I Jl *j 

ioLo ^ j^j ** i>ixs^ ^JlLo p-L^iVi ^y 3 -bu^Ji ^jwo^p ciij jjpLwv^j o^g_>-i 

J) j-^oJxJi ^lwl>tlvwl .£^>j\ J^SCjb di>cjlb ^ <0^>- j^Jl isloJVl 4 jj jJ Jjl^bfj 


dJ ^X j^I I <Swi ^51 yi ^y2-x-> til! ^MywJ U^S" ^LJaJlj oLo jJl^Jl ^1 p (J j^>JlJ 

^^JLp <u^1p c^jl>d3 SJljco jlSolj oL^sid illi&j {jij>-\ *\ j~*~j ^LoJ-p ^\ 4jjd>l 

w-wo.SCi I (_} Ls Aikw^mLp 4jflJ^Jj2j L i ^1 i kXj^y l<^Ld . I 

. ^^3 i^L) dp J o!*il 3 i L^»& t_^o 



Make your own science tools dGljAi £ua\ 


jt-lp o1 .4_v^Un Jl diji L^2 j1 ^ jj& c_jLS* jJL! 

^^JLp oJLpLwoJL! o jJS oLo jb-* ^j^SiglL <u^?U-Jl <UpUy?lt jl*3Vl ^ JLaJj .^j^JilaJl 

c5^i l^/gjl ^ w\JL Lq» 5^ . ^ j^Slgl U 

.^>sJl 4il>o 

JajtyaJlj tojl j^Jl ^U! o^^“l ( j-JaiaJl C->Ua>^ ^ 

t^ljjJl^ t jUa^o'y 1 (J t^>«Jl ^3 o^j^” j jJa jil^ t^^ijeJl 
U ^LiL ^ia^Jl jL*-* ^jJb .j^Jl 5JL>" ^ jjJj ^^1 (_£ ^>-Vl c^L-^o^l 
^JalwvJ OjIj . ol jlwlwJL jUa^l oL« ^LSjj . jioa ^ JJsl^j 

.cLL ^?L>- jla^Jli jL^a 


iJLp U 


Materials :dl>Ul 


JbN. 




(l)L>Ja^J j}i 4*Jlp 
.\Zj\ j)]g^l dijLp J> l)^^j (1)1 


Steps :U*ibid) 

^ ^ p 

CC^JjCj V ^j*o| (l)lSva ^3 jL*-Jl I*)! j\ “ 1 

^)l ^3l*£>J p-Lo ^Jalwj ^ j 

oLpJ <JL> jJa ^3 ^Ss3 .<Ub ^ ^ ^>-1 *LJo | j 




*UJt J** tr 5 ^ ” 2 

^UaJI £f -^' 

1 }\ .£UM ^-U* o\ J\ J s >—i 

^kuj t/ r ^ ~ 3 
^Li . JB >Jl 

jl tSJb-l. j ij» j J^W 5 ' >^' V 5 
.UJby SJl« 




^ciljL*Li cJLlifcj Jjfc .cdi>ejlju .^j^iJaJl jjjLSj wiJj>obo 





^ L> \'j~£ 


JJj 

IJJu ol ji\ l^st VI obis' 


Measuring the wind : ^LS 

^^JjU \j~& .^j-wilaJL jjl J J\ oUxJl 

* j ^ Ji ^ <Jup\ y Jt y>y& J). £-lJI 

,<C» ^y lj oL>oVl Jp- JjjJl 

JJ^ J Jl .<~jJl j-* 

IJl^j j .^cjl 4~° ^y Ij ^JJl ol>o S y I Jl^ ^j^Jail 

4 JL 0 -J 0 L>-L>j iiliA 0 j£j "VLwi jLi! lit 


Materials :aij*ii <lL 

: (Ji (T^* 

.(_$ jJLJi < 3 jJ^ Jy 3 4^3 j 4 *Ja 3 ^ 
.v^LjLju^LJI y* ^jyl # 

. 4 _^aJl J»p ♦ 


. ^ ,<..£ «,* <n^ o-.K 3 * 

•c/JJ VJ^ * 

• J^J (J^w! <Jl*al*3 ^ 


Put it together :£mju)! <D 

. (_£yi<Ji ( 3 jj-^ {j* 4 ^Ja 3 j %-5 . ^ ^ « /? j i*Aji — 1 

(jjo (1)1 . (oL ^ y 4 ) 1 0 Jl y>- <UJL>- (J yU ^Lo (1)1 (w* 


Jl y>- wl*j t^lJjuJl c3 yla ^lau&l • (‘W^y* 2 • 5) 6 Jl y^- oJpIaJI J J* 

.cJLi<Jl o^ApLSJ fclj- ^JojiJl <Jy^j (1)1 t— • A~o~dJ I (<ts<2yj 1 ) 3 


. JjJJl yA ^yUlj li yJ*y» J-* yJaJl (l)y^J O y->» 
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Jij* <j* *LU)I o - i . 

^ ^ QL> «jU « jj^J^Jf)) 

fc ” u>J ^ ^| «"j^-ij Lr ^kii jsVju *~rp 

oL f* Jl C^f <>*j U^^JI 


?(flwbu Ja 

DID YOU KNOW? 


^ ^JjOJI .<j^<Jl ^J-^I cJI jb\ Jj>-I ^a*,a~*a ^ 1 ) 3 aJ ^Js> <jJi> ^j/aib O-US wbu —2 

^iaJl ^ Jl*p-I .jJ>>Jl 4*i CUJj coL^tJV I j+a$\ l£o ! cJ ^Jail ^ . JJJL! 

. jt-c2lww« Ja>- ^JlP ^*^3 jJaJl ^ J-*->J C^xIp-I lit oJbJb>- U jJLi ( j r al .^~Ji I^a Jaj>- 


Oj£ ol .^JLdJl 4-^-5 ^ip (ol>c^-<Jl) ^ \ J-s^J t > C. G+/3+\a J*)b>- Li^O Jl>oI — 3 

. 4j>*L>- ijljwft cJlS ISI o*^Ij.-Oco j%-5 .ooL&IpxjVI ^3 oljo^U *)blSj Ujl 
oJ-pli J^>- Ji>o(j ^Jbjj JUaJU? ^ o ^1 .dULJjJ oJIpU £w?i tAjlgJl ^ — 4 



j*i jl . JL^L/gjl ^ J^>-oJ c-j ^53i 
jJL) u j£}\ ^J^jo lLUS {y> 'Jju 

ol ^ JtS'lj .Ai>-b ^ jJliJl ^lj 

•cS^j^ ^ j*~UJl Oj^u 
tiL ^^UJl ^^ikJl JJ 3 Jj>- —5 
43 j^-<J 4JL*s> ^ ^J3 x*U*j| •c jUJ1 
^s- LgJ oLa^lAp £.*£> .oL*l>iJ'yi 
,i_j j 53 l 


iljaO *}| 

^jUJI ^ JtjljJt £0 J^Jl 


Make an anemometer : oiwjib 1>U>« 


^p stal ^j-p ojL-p 


. JU>-I j 4 la*. «.i 4 -Sj^I? lLLJ^j 


1* 



?y. j (j~?J^) . . *. * 

. 4^3 jj <-Pl jSI 4_*jjl 


. ^9 J J ^ 

. JaSljst j\ ^»j ® 

. (1) ^0 l .,1? P JiLo Ls^p ^ 


.3-*lj.S iif 


Put it together : 2 ***iii <D 

^ c p p, ^ p 

'fjij*- J I jJ-U C-jl jSj I ^>"1 j! <U*>Vp I^jl — 1 

.iSL* liflj £1^1 j*j tJa^vaJL (jJaJi j5j^» Jp' Jws^>tl! ^*3 

^Ip Jyj Jj^ .(jJaJl c3 ji> ^^Ip ^1 j5Vl 0 ^woJJo ctUS -L*j —2 

-Up ol 4 pLJI JiU J ; Dl (1)15 . JjJaJl (J j>~ 4j jL-ULo oUL-«-« 

.9 1 6 1 3 1 7 2 4pLJI oLo^Ap 


di-bo .4--L (^UJl <— J ^5Jb 4 «v!?1>tJ| OwApL^JI 4^-I^J cP^ 5 J5 4.^*3 d)l J5 Lj ~3 

<• — >1 j5V I 4>-i jj c_3 j^i cOljjjJL (j^ya ^ ySj Lo JCP tSJLjiaJl 

. 1 2 4pLwJ( 4**Ap (S^ 2 ^ LoU^p oljjtj'yi ^wjl> 
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AP j~* {j£> I Jj>- Ala*— o oL^Laj 

^J 1 


.L^axJl Jp-ta JJ. j*-> v-*5iJl J*)^>“ ^ jj-AJI Jp*ol ~4 

^ Ua*j| j j&\ <,\j*s>-\j . jjjJ c3lS^ J^S^Xo l^>- J^JszJl ^ Aj^ 

.^LjJl u oUj! ^ 

jjAJ UAlPj ol>ej| ^ lfU>-l J ^\ J&\ Jap-V —5 

Jjj> U Xs>j aJLsaJI ^ oljjAJl 2Js* L-^v^-l jJl Aia^ljj 
.^>jJl AP j-wj olj cliJS oIjjAJI ^JiP 


Ci ' Jl ‘-’ i ^’- >J '^Att* cr-U* f Ui^l ^ 4 

•>' Jl s^iU iUaJIa^. <c l, s, <£JiU iji^iji 
•f^l-S J i J :>Ji^ C 5 u : 3 -, s j 
^ “* 0jSi ^ >-*< cM*= -V* & :s-4 Sji 

^ ^ ^ ^ £ w 

;g _ g _^~ 

•t^ L r Jl j** .U^U :11-10 SjS 

•oLSOx^JJ AtOJ j^j; . jL^i . j 2 j^j 


?(«Jl*j i> 

DID YOU KNOW? 



Science safety ^uVl 


Jb Uxj lLLIpj . cu>Jl oLuaj JJup 0 j-ju2>JI V 

. ojj j^j]| jlp iJlj tij>l oljUajj caJSIj oljUS 

.^w>s-^ $\ oJ^^-Vl C<Lw<*X*Ji 0^^>- % yj JCS' Lwl^ J*A>“ L5^ Cj^ 

^)i (» \ yL& i c-jL vaj *y^ *y <■— 

JJsP L^2 j jp- villij . Ajlbu ^JpxXvJ oj, jl c-iJbj ol <uISCa (_$ j^Vl o^^j-Mij 

JjslxJI 


Safety at home : J>Uil^jl 

J <. > jL>tj 9-\ j>-\ jj js 

.jl?lit*Jl ^&Lo dljl < J - ° . JjloJl 

N ,4j ^ j_4j Lo ^^JLp jLSsJl *_LUl 

.^Ij^SsJl J^Ly g ^J 
Ojl ^>J| J^Ly2-« jl £lJs> 

.wiUjj uS| c.5^ J j-v^2j>ji jju *yi (£ ^>*^1 

co j^>- oLjU«53l 

. jJM cu>tJ VI L^ jJ^wvJ 






I' 




pU-UJI j^l 

4 * 5 ! jJl QjAj jy- . id>- 

. <Lll*j £« j j-LobCjj 


./■ 


h 



> v> 




*& 


c 

/ 


Safety at school : 2 u>uil^ jUVI 

.^1 J-oJl ^IdstwJ^ ^3 odd*Jl £^j| 

^ jJL Lo*$ 1 d$*do o]_ dl 

<wJJa ii| dlo3 ^ *Ldl <j*)UaVl L 5 ^ 

i3dp 4jd>eJ Os I oljUflu ^dSxJOl .dJJS dlds 

^ J-*L*Jl Jys Jj V .dUS 4 j ^ Jj2j U ^Pdol IS! 

. id>~ J5do ^ <d 

dAjdC’L^a jL^Jl d?-l ^ ^_Jisl ^l>-j j~£ bjj 

<d*^J *y j «dsL 5 xj| 


.!dU 




r 


Jiij>o .<uJo> pLd'yi ^^Lp JaiL>-j .dUU-P p-l^ol d*j jlSUJl < tflai 

dtadj JmwwPI . iaj* y?oJl 4jl^a ^3 p^J> JlS* dpi .4.0. la** P'LdVU ^LoJLdl 

jJl e5 y^\ *[?!>% lj^ UJC] I ^^-oJ ^ dp ^^Ip ^ *. } Lo I dp 

. o J+&A 0 di 

. I^jap*- Ijdd <1)15 hi VljyH ^ylp 4 j>b^v>s|^ idd Cddd*> bl dd*>^do ^*^-| 

.4jLya! j\ d-ol>- ^\ j >- 1 d^ dd<^da \jj$ ^-L>l 


* . a** •** J^' ^ ^ ^ 


!^«^4 4Ji>^tU 

Top TIP! 
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K 


Being a scientist 


obi 4 JLS jJl 4Ja^-*>LJl JjUJ . a^s^JljJI Olj^l ^Ijj5^i*>»l UJLp o ujLS* ii j*~* ^ j c^S o| wiLslp 

^"^1 tiL^I ^p-j ciL^P ^Jj>d^*»l .p_!L*Jl ^ jj*-^ b is ojlio -4 

C dJ L) ^a^Lwww-JjJ ij) L dJ L . 1 y?>l P-LwJi^l ^lp f*b>J»*Jl ^p-Vl d^l^p^fl tApLwwJ 

.^v-^jjJb L^-Jl t— J 'LfcJiJl a^AAAJ v ji u j^j l^p! J^b ^ i ujuji s^Sn ^ 

Measurement ^Lail 


oIpUIj tOl jla j^o ^l!| JjU olj^lj (_5 j^<Jl ^UaJl pLJbJl 


Lw*j bdJ I C 4j>* j i«\*<j»J I U 1j I^J a^o 1^ tAj^A»Qfcil Lahwq * 1 1 ^ (i 4-j Ld^wJ 



U oL ^SwJbdl 

‘L$ f-^bp ^Ij^H 


ol j^l ^SUjJIj . LpIj^>- U^IjT j IjJ ys> oLJu-p £ybu 

6 j5o jl 4JlJi>Jl 3 1 j^Ji j\ 5j-^>“ N )/l ^1 jJ^-ajI wUp LgJLi ^ ^xll (wJjl>xjJI p-l 

. aL+ptZL*. wo jl 




kZ*) J) OwO j 

|JIp 4 j j i ill 
Si j^loJI <d ydl J5& 

Scientific enquiry :u *L iilu*Jl 

caJLsi 4j 2_> Lgj| .<dJl*Jl olj^'y I jfJipl ijj* Sd>-lj iijJaJl 

jjldJ 4JL31 c_1jL>cj Oj ^Ldl *UL*Jl ^ jjd ^ jJtqJ SJp j^*/2aj 

.&jr*\ jt-^SliLliSl OjSjldjj .oLl>-^l Jp 

P'LaJjJl ^ Jj>xilwj .d^>&*Jl o<X*>~ d^^L>c*«j JpLdP-^l 

- 1 . _i *>*- - 1 1 l .j LJla>_p ^ a) ^LoJ^xil jlpL-vj l c^i ^ 

Computers and the Internet :uj > j?t 2 l^£j j3j foj>i 

dpdj d>l jj .oJbdP (i jJaj p-LJbJl oJLpLw« d>b» L>- ji jZSsjj d>*V L ujN I 

dJ jJoV 1 a5wJi J d>i JS' ^iJ • djlpdJl ^5 OwLia (j^J ♦ d>Lo ^UJl JJl>o Jp 

Lo»&*)iS^ f'LaA.xJl (^J dl>&Jl ^3 

How to be a scientist :$U)U^jLi^a 

<^s>kj ddS* oj, ^3 jjJb ^ ^Idid-O Lis' ^pJalw^J 

Joy j*J jJ ^53 .Ujj JW^» ^ ^ ^y>3 

.dlL*P ^ d*t J^\ ^2j*j ^id>d^l ^pialwj dLLs cIXJLp ^v2j 01 
dol j LqAS^ JS' j*JLu ^dvj 01 dUS dLlp 

Jid>-1 . dlldO JuJj d J^A» dliLdS^ 1 J dljUO^fL dLs 

.dUL^ ^d>cdij ^d>-lj ciap-^j t<i^l lj cdUj*,^tf > 

.UJIp 0 jSL 0^? j-A Id* 01 
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SI MEASURES (METRIC) (cu_,a.) f UiuJt 


Temperature rSjlyslia^ja 

^UJl I ( (jA+&') 

pLqJI ^Ji*j l( ^ 100 ) CjL >-_^3 ( 1 0 0 ) 

Length and Distance J$Iall 

(|^) 1 = (^) j**^ 4 i o 

( f ) ji. 1 =( r .) 100 

(^) 1 =(f)jS* 1000 

Volume ;| wm)I 

.|Hi1X^1Xp,1= i_~*SU 1 

(J^) j^Llo 1 = C 3 jl ^ »* " -**» 1 

(J) jd i =(<>) A 1 " 1000 

Mass :%L^aJl 

• (|«Jr-) jp? 1 = ((«->«-«) fljW^ 1 00® 

(j»-A) t = ((>->-) (*ij=r 1000 

1 =< r ^)(‘A A * 1000 


IMPERIAL MEASURES : cujA'j^f*! o ** jjl q» 

Temperature 

frLJI = ( . 9 ) 3 2 

*UJI = ^ ^ 2 1 2 

Length and Distance J^taJl 

j»JL* 1 = <W? jj 1 2 

S^jL 1 = f j£ 3 

J~o 1 = 05 5 2 8 0 

Volume of liquids : (*«► 

S aJLuJuj T — ^JljLw*) iJjl 0 . 5 
C-Jjb 1 = ibLo; <L£j} 2 0 
Oj! 1 — cajL 2 

<j ^JL>“ 1 — C-JjLi 8 

Weight 

JU j 1 = uj 1 6 
i = 1 4 


44 


: CMAAjtft# c5J| CUjslfJ\ OU£jIa<J1 c 

CONVERTING METRIC MEASURES TO IMPERIAL MEASURES 

Temperature 


4>* ji 1 8 = ( o) CuLgOj^i 45>- ji yup 

( o) 3 2 - 45J- J<S 

O w O 

( jj-rf) ^ 4>-ji 3 8 = ( o) Col^Ju ^3 100 

° # o 

( u^) y^3 2 1 2 = ( 10 0 


^J\ oU-ji 

.3 2 |t-> 5 ^-Lp 1^ c 9 a1? L vwo 

wi 2 0 Co IS* lij tjluil 

CoLgJu 6 8 JjJJi 

180 = 9 x20 
36 = 5 + 180 
68 = 32 + 36 


0 M J z~^ r'*' c^i ^ 

. 9^1p 1 5 ^ <L>ecJ! e-> |t-? 3 2 

8 0 Sjl j> bit Cuts' ISI t JlioJI 
^*» ^w-wLwo a>-j$ 2 6.7 ^ jL^j Cl!Ji3 

48 = 32 - 80 
240 = 5 X 48 
26.7 = 9 + 240 


Length and Distance Jjbil 


(^) 2.54 = L* Ji 1 

iv^l^ 0.394 = (,*-) >u~~, 1 

C^-) 30.48 = f JlS 1 

0.032 = ( r -) 1 

(^) j^gJl ( ^a 0.025 = 1 

3 9.37 = (^ ) ^ 1 

(f) jiJI^ 0.305 =(US 1 

3.28= (^ ) 1 

(^) ^JL^I^O 0.0003 =fJii 1 

fJi 3280 = (<*S) Jj> jLS 1 

(^) jLS 1.609 = J~° 1 

0.621 =(^) >u ^LS" 1 


Volume :|^dl 


>d~b 28.4 = 3 JjL* SJjI 1 

ilSL-SJjl 0.035 = jiLJLo 1 

5 6 8 = cc>L 1 

ccb 0.002 = ^dJLo 1 

0.028 =aiSL»5J^ 1 

ilSL, SJjl 35.2 = yi 1 

jXUl^O.56 8 =CJjL 1 

CcL 1.8= jjJ 1 


Mass / Weight : j3jJI / 3j£isJI 


(.1^ 28.35 =^1 1 

iijl 0 . 0 3 5 = j»l jp- 1 

(.1^ ^LS" 0.028 =4Jj1 1 

2Jj1 35.27 =f\jsr jXJ 1 

(.1^^ 0.454 = Jis j 1 

>j2.2= f l^^1 

0.0004 = Ji>j1 

Jisj 2.240 =^5^^ 1 

^^ 0.984 = ^1 

^ 1.02 = jb 1 
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I 


Glossary uUiktoUl 


. lIjL ^jA j 1 g y ? *j £j ^JoSJl Jit j£ twins' Ajjj r^JJbfiJ 

.£pJl AP^ ^LSJ jlf>- : * 

^3 6^^>- j^>Jl pLwX'y J tjUj^^tj j^>«x)tj j^Jt ^hUt Jl ii? 

.P'UaaII 

*^i W-'iJO Cj^h 4^L>Jl ®'V 9- J A-il 
• { jh j i_«5wJJ <uJL) cLLx^»!>LJI jl ^L?-jJl u ^ :^J2 # 
.t_o»SUi Ji« te-ASCs Ji« J5w« : *i«i^~>i« ^ 

.oU jJjvo : uULu* 

.0^1 0i-\^^ ; ^ 

DO** 1 :<j*3j ¥ 
.aJ^JI £JL :jj>£abJ! * 

£0 0 jA J5 ^ wb>-tj Cxj aJ-oP ^3 ^Jo .<Us^» ^i jLx>^ v;c 

. U5* y>-\ Ji* ^^Ip Jili>Jl 

.^Lj* (j-«Jj Uw>lj £*vS>l : >iA»U ♦ 
. :d^W 3^ 

.a^L^JI *Li\fl jt JjI j-vJI Js>^la>tj oUtAp aJIp J5wJi :4^jJw 4jt^l^/l i[c 

o ^S3l jS" j» oUj { ji > jP ^1 i > J^o o j-flJl iA.UJlp' $1$ 

.(^ii v__J jl SjJa^- : Ja^SM 3& 

ft £o OwAlP Jjlio jl <U3 j JLj ^jJl Ja>Jt :^t 3& 

.Aj^>J ^1^1 Jj ^ls> JP IajLx>- 1 Jlj-^ Jp AjU~VI l5 Xrjj (oLJj ^ 3 tg-*^>~) 3fc 

.p' 4 ^ 5 J» A3 j *^ J ^^dtajl dx>tJ| ^tjL>xX^t :UlifcJt 4^iliAfi 3fc 

. p-j^aJl iSy :j>A^ # 

^ j i *, < g 1 1 ^3 f-l^>cjt 4^>t U 4 JI 5 jt t_-ul JL^I <Lw*j jJLo AsIaJo o^Lo ^-o A«Ja3 :4^ild£ ^ 
, A^wLs^? o^Lo jl jip jt JaL-*> ^3 o^j^-^»Jt o^L<>Jt <LwoSsJ ^>>1^3 :3J££a -$- 

s« ^ 

.LpI ^3 J^tjj Ojj aJ ^1 :SiU ^ 

^>1 Jw>tX^t JP O^Lp C jXj 1w\_>“ A^3 jJ| P'LJjVI J^>tj ^xlt ol^'yt : (LJf—SMi^JmSdA) 

.oLjJLp 

.Ajj jJt Jj jIp JP A-*^?1>-J C^t J>JI ^IJjsxXw^Ij c-3 
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.t-AUJl ^1 j ^J\ b I J jLw Jil : JjJrfJ % 

. d^wlj>o j^> <ul La <J ^5 ^ 

. oJj_b>- <uJ5 A^L^jI 4^-lS* Ju3 ^51 jl c3 j>- ;^iU $,? 

.u-JLa!I oIaa>- <J*>L>- ^ jJl cl)U j^i : \jA uu Sfc 

. p j-JiJl ^L>cjI 

l 4ia.*Xu Ij ol ^<sJl^ c^JjJ^LlqJIji ^p^L! ^i^L>e-oJl (J^>- (S^j 

^ c_i5j 

. jJUJl p-UJLp £^>* :^bL& jU ^fr * * 

! 4-JLJl djl ^Ja>iJl ^LoL o^Ip jJL> I v — a^SO <twoAp 4JuJb i^ jA S a Utf fcJ ^ 

ita'bM t5J^!>L] j*->Jjiillj Juw^wjJlj J <uL^*J <da>- £-*s>j c 3c^J ^-L^i 

. k_ ^.>t-^J 1 4 -«-Lq»_P C L-J*J i ^L^t^ww*> 1 J) 

. l^oj jj <uip i>=J j-^i ^ (jr° ^xT : '$ 

.iiUa^a p-L^iVl £^oj>- (J^ 5 ^ :$J^lflW 
.ijjpxJ 0^-JJ ^JUi a-^JI :^-£U * 

• { j& J* ^ ^Jalwwj ilLU^Jl ^ 4 jLp -sjf 

vrb 3^%-^ JjU JjI j-^wJI ( j-vvuLio jl <u*SLa ol Jw>- <L*>UL« L^li-sXo ^xJt jM y£\ <u , < *S : ^ 

Further reading }>!>*)) f«At 

100 Science Experiments, Georgina Andrews (Usbome Publishing, 2002). 

. 4_\a'c. 100 

Galileo Galilei, Mike Goldsmith (Raintree, 2002 

Temperature, Alan Rodgers and Angella Streluk (Heinemann Library, 2002). 

Weather, Vas Gratian (New Dawn Press, 2005) o^Llt 
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